INTRODUCTION {#sec1-1}
============

Appendicectomy is a one of the commonly performed procedures in General surgical practice. It can be performed by various methods. Open surgery and multiport laparoscopic appendicectomy are well accepted procedures and practiced routinely. Single Incision Laparoscopic Surgery (SILS) and Natural Orifice Transluminal Endoscopic Surgery (NOTES) are under evaluation. Various devices are used in single-port surgery including SILS port (Covidien), Uni-X\[[@ref1]\] and R-port,\[[@ref2]\] but their use increases the cost of procedure substantially as they require specialized manoeuverable and roticulating instruments customized for SILS. This technical limitation precludes many centres, especially in developing countries, away from this procedure. Moreover, it requires a longer learning curve. In this context, we report our experience of single-incision-laparoscopic appendicectomy using a cost-effective inhouse made glove port complemented with conventional laparoscopic instruments.

MATERIAL AND METHODS {#sec1-2}
====================

This is a prospective interventional study conducted in a General Surgery Department of a Teaching institute in semi-urban area of Southern India. A total of 29 patients of Appendicitis operated over a period of 1 year from March 2011 to February 2012 were included in the study. Inclusion criteria for the procedure were clinically and/ or ultrasonographically diagnosed acute and chronic appendicitis, medically fit patients for anaesthesia and consenting patients. An informed consent was taken from all the patients. The study complied with international ethical norms as per Helsinki Declaration-Ethical Principles for Medical Research involving Human Subjects, 2004.

Preparation of inhouse glove port (IGp) {#sec2-1}
---------------------------------------

It was prepared with a single treated latex glove, 1 flexible and smaller inner ring such as a sterilized plastic bangle (inner diameter = 3 cm) and a rigid outer ring with larger diameter (Inner diameter = 6 cm). Inner ring was placed within the wrist portion of glove fold and outer ring was placed within the palm portion of glove fold. One 10-mm and two 5-mm trocars were fixed to three fingers of gloves \[[Figure 1](#F1){ref-type="fig"}\].

![(a) Inhouse made glove port with glove and conventional ports; (b) Schematic line diagram of the SILS port](JMAS-9-76-g001){#F1}

Surgical technique {#sec2-2}
------------------

In all patients general inhalational anaesthesia with endotracheal intubation was used. Position of the patient, operating team and monitor trolly were same as that for the conventional multiport technique. A single supraumbilical curved incision measuring 2.5 cm was given. In all cases we have used an IGp. The inner ring portion of IGp was introduced in to peritoneal cavity through the incision and pneumoperitoneum was created. The outer ring portion remained outside the abdominal wall. This position makes glove port self retaining after pneumoperitoneum \[[Figure 2](#F2){ref-type="fig"}\]. Entire peritoneal cavity was visualized to confirm the diagnosis and note the position of appendix. Appendix was caught with babcock forceps and meso-appendix was cauterized using bipolar diathermy. Base of the appendix was secured with three catgut endo-loops and cut between two proximal and one distal loops \[[Figure 3](#F3){ref-type="fig"}\]. Appendix was retrieved by putting it in one of the unused finger of glove and glove finger was isolated by tying it with thread at base \[[Figure 4](#F4){ref-type="fig"}\]. Glove port was removed after deflating the pneumoperitoneum. Incision was closed with 2-0 prolene suture.

![*In situ* glove port (arrow) after creation of pneumoperitoneum](JMAS-9-76-g002){#F2}

![Intraperitoneal view showing cutting of appendix between endoloops](JMAS-9-76-g003){#F3}

![Specimen retrieval through a glove finger (arrows)-(a) Inside view, (b) External view](JMAS-9-76-g004){#F4}

We have documented the technical details, difficulties and outcome in all the cases.

RESULTS {#sec1-3}
=======

In present study, 29 patients underwent this procedure. Among these, 23 patients had acute and 6 had recurrent appendicitis. Mean age was 25.5 ±15 years. Male to female ratio was 2:1. Mean operative time was 56±12 minutes. There were no significant intraoperative complications. Three patients required additional hypogastric port for various reasons. In two patients dissection was difficult due to retrocaecal position of appendix and in one patient dense adhesions precluded the procedure. There was no mortality. Almost 84% patients were discharged on 2^nd^ postoperative day with oral diet. The appendicectomy specimen were histopathologically confirmed and was suggestive of appendiceal inflammation. There were no postoperative complications at mean 8-months follow-up. The perioperative details are shown in [Table 1](#T1){ref-type="table"}.

###### 

Perioperative details

![](JMAS-9-76-g005)

DISCUSSION {#sec1-4}
==========

Appendicectomy is a commonly performed procedure in the general surgical practice.\[[@ref3]\] Open surgical technique and multiport laparoscopic approach are well accepted and performed frequently in many centres. There is substantial reduction in morbidity with usage of multiport over open technique. Ongoing attempts and active surgical research to further reduce the morbidity has lead to introduction of novel endoscopic techniques such as SILS and NOTES.\[[@ref4][@ref5]\] The technique of NOTES is not yet standardized and yet to be accepted widely, as it requires opening of normal viscera and chances of contamination. The single-incision laparoscopic surgery has been used in cholecystectomy,\[[@ref6]\] nephrectomies,\[[@ref7]\] adrenalectomies,\[[@ref8]\] lap-band stomach surgery,\[[@ref9]\] and surgery for many other diseases. Also, there have been reports about single-incision laparoscopic appendectomy being useful based on precedents.\[[@ref10][@ref11]\] Most of the SILS procedures have been performed employing advanced, commercial ports like SILS port (Covidien), Uni-X and R-port and a range of advanced hand instruments like curved or articulating instruments.\[[@ref7]\] But, it increases the cost of the procedure and appropriate use of SILS-specific instruments demands a steep learning curve. To overcome these drawbacks, few surgeons have tried SILS appendicectomy using conventional laparoscopic instruments,\[[@ref12]--[@ref14]\] where they have used multiple ports through a single incision\[[@ref12]\] or through a noncommercial SILS ports.\[[@ref13][@ref14]\]

Bhatia *et al*.\[[@ref13]\] reported single-incision laparoscopic appendicectomy using single umbilical incision, where they used conventional laparoscopic instruments. In addition to it they used a needlescopic instrument to catch the appendix. Jeen *et al*.\[[@ref14]\] used a glove port, but they used lanceonate retractor to expand incision and then surgical glove was applied on the retractor. They used ultrasonic scalpel to cut the mesoappendix. The appendix was retrieved along with glove and then replaced by another glove. Kung *et al*.\[[@ref15]\] in their series used homemade port system using a 5-mm trocar, two pipes with an elastic rubber hose attached to the distal pipe. Appendix was retrieved through one of the unused glove finger. Chandles NM *et al*. reported a comparative study between SILS appendicectomy and multiport appendecectomy, in which they performed the former procedure successfully in 50 patients utilizing commercial Covidien and Triport systems with shorter operative time of 33.8 minutes.\[[@ref16]\] Fujisaki *et al*. reported a case of SILS appendicectomy using Covedien port, but with Endo GIA 30 stapler.\[[@ref17]\] The comparison of technical details and results between our study with other series is shown in [Table 2](#T2){ref-type="table"}.

###### 

Comparision between different series of SILS appendicectomy with SILS port

![](JMAS-9-76-g006)

Performing SILS by these technical modifications is associated with its own set of disadvantages such as leakage of CO~2~, sword fighting of instruments, Chopstick effect, lack of triangulation, retrieval of specimen, Swiss cheese hernia, etc.\[[@ref18]\] Thus, surgeon performing SILS without advanced instruments is forced to withstand these technical difficulties. To overcome these difficulties, we have attempted our technique of single incision laparoscopic appendicectomy, where we used IGp and conventional laparoscopic instruments.

In the present technique, the cost of Glove port was INR 60 as compared to INR 15,000 to 50,000 (approx) for commercial SILS ports. The equipments used to make this Glove port are very cheap and readily available in any hospital. There was no port site gas leak as the glove gets snugly fitted to the incision, once pneumoperitoneum is created. As the ports were placed in the fingers of glove, there was more freedom for the movement of instruments. Although various methods of specimen retrieval such as endobag retrieval,\[[@ref19]\] Fisherman technique,\[[@ref20]\] etc., are described, we used a simple method of retrieving it through one of unused glove finger. This has added advantage of retrieving specimen without port site contact. This latter feature reduces the chances of port site infection in gangrenous or severe appendicitis. Disadvantage is that there is chance of glove tear during insertion and removal of instruments, as occurred in two of our cases, where it required changing of the port. Even with the replacement of glove port, this was very inexpensive and reproducible. In comparison to other similar techniques utilizing either glove ports or commercial SILS ports, this technique is less cumbersome and less expensive, thus replicable.

We propose a term single-incision laparoscopic appendicectomy with conventional instruments and indigenous glove port (SILACIG) for this procedure.

CONCLUSIONS {#sec1-5}
===========

The present study shows that:

The SILACIG is a novel technique using an inhouse made glove port and conventional instruments instead of commercial and specialized instrumentation.The SILACIG technique is a cost-effective, feasible and safe procedure.It is a practical procedure for unaffordable patients and resource limited set-ups of developing countries, provided personnel with laparoscopic expertise are available.
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